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(54) Title: MAMMALIAN PRICKLE GENE 
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(57) Abstract: It is intended to provide an mPrickle gene which encodes a protein occurring in a PSD fraction of a mammal. The 
mPrickle gene is localized in synapses and binds to a skeleton protein PSD-95. When mPrickle is precipitated in vivo with the use 
t^"*" of an anti-mPrickle antibody, NMDA receptor is precipitated together. Thus, mPrickle is usable in a drug delivery system targeting 



in 



the NMDA receptor. Since it is pointed out that the NMDA receptor closely relates to learning and memory and relates to mental 
diseases, mPrickle is expected as being applicable to the diagnosis and treatment of neurodegenerative diseases relating to learning 
and memory such as senility and dementia in the future. 



O (57) Kfe: **HI=«fcy*R»*<©PSDH«'l=#tt-r*«eK£a— K-r*mPricklejie?-3b««tt$4l*o mPrickle 
Ol&ltt, is1-Z?Xlzm&Ls #tegaftPSD-95<tfS#-r-5o Sf=, fitmPrickleffite£^TmPrickle£±t*;rt<fc 

^ VitmZ&ZtNMDA&mtb-mizftmtsti&zkfr*. nmda»#& Ltz K^-y^^'J/^'J-vX^ 
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mmm 

"tSJM&P r i c k 1 eitfe^ 

5 mzftm 

*mmn, s/i-jx&mmm (postsynaptic density; psd) \zmmvx^z>m% 

S&#7Pr ickle (mammalian prickle ;mPrickle) m&M%n— r*t*S89£3tte^K:Blt" 
H ©Iff it, Mtf u ^-7°^ H fcfcrr SSMfrKBTT*. 

10 

iisi 

XMSI^m^fll^^^§#Mfg)i©^^IjigpbTV^ 0 5>^-yx^liIJ3E3j¥ (PSD) 

PSD-95^©#f#^ (scaffolding molecule), MfSMtlKSWf*, 

<Dfl|g^^<M#bTt/^t*^.&nTV^ (Y. Yoshimura and T. Yamauchi (199 
7) J. Biol. Chem. 272: 26354; S. Stack et al. (1997) J. Biol. Chem. 272: 
20 13467; Siekevitz et al. (1985) Proc. Natl. Acad. Sci. USA 82: 3494-8; Wal 
ch and Kuruc (1992) J. Neurochem. 59: 667-8) . W\z, ilfif(7)r:a-n> 

^-e&.§>o tot, i©<t5^iiaii:Mffflt§ifiin mm&nvm 

25 IzmWTZZ ZtlZo 
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Prickle«->a^^3^7/tx(Drosophila) ©planer cell polarity^P^T^S 

3^3^Mx©PrickleS6MO-Prickle£P?^) (Gubb et al. (1999) "The 
5 balance between isoforms of the prickle LIM domain protein is critical f 
or planar polarity in Drosophila imaginal disce. ", Genes Dev. 13: 2315-2 
7) c D-Prickle«dishevelled (Dsh) £J&g£-U Dsh(£>Mfe£^fb£1±£ Z. hXi izz 
\ed(fz)frZ(Di/?j-)lfcm&mmT&tm7L<E>nx^& 0 JNK(c-Jun N-te 

rminal kinase) <D*/#±V >Zf\Z, planer cell polarityOD->^U >^til 
10 ITV^^\ PifL»^(DDshfev3^^3^;^X©±l-&tl^l«fcJNKv^U>^ 
%ffi'mkZ1£Z>o Z-tlZommfrb. ^Sj^feDsh.hPrickleSeW^ffiSfr^ 

mr%z.tx\ ^^xvm'Bmm^miss/j-v >#\zM j *VT^z»jm&&& 

%o b^Lte^S, z\(Di/ 3 <^/1XcDPrickle U^T, D-Prickle^W^) IZ 

wm-rz, mmwi®\z&wz>ft*:u!ffommznx^m\ tz\x\ Jfmmm 

15 mt. ^3^va^;tx©PrickleODffi^»j#/^43^§7jN^:n^^|nI^U> HtHrT 
MS733te, *|gH^#e>^J;D^^ h SPSD^BKlMb W£M6lf £: b 
MS733^847T5y^e>^SN*SS»r3o©LIMr ; ^-r>^WU 1^<£>PET 

20 h^>r >st t5ia»?»« r i^ibfc. £ e- fc^—^-xu— ^©ag 

ya^ya #A*x (Drosophila) ©prickleSeM<hSViffi|W]'14$^Til t 
^Jil/fc. ^ct, *^0J©MS733MeK^ni?L»j% (mammalian) prickle (mPric 
kle)£ifr£L&. £TF, #^E^J#^:llB«cCDT5ymiB^J^t-^>^y hS* 
©S65f£R-Prickle£P^ 0 *^^tC^ViT^bfeiiPrickleK^*r«trt#*ffl 
25 V>fc##rfc:«fctK mPrickle^'fb^W^PSD^HlcMb, SfflflS#teK:3&< 
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£Wu mPrickle<DM&/^\ Wh7^/X PSD-95, GAD^t— gfcL&„ £*l£> 
©ifefcjfc & , mPr i ckl e «#r& ©yt7°^ISf Tab-Su t y gj| L . 
ZZlzffi^t&msbTch^Z, mPrickleK:^*rs^&fflViT^#F*g©niPrickle 

*&LTV>£££:#&snTV>£(J.Z.Tsieii (1999) "Genetic enhancement of 1 
earning and memory in mice.", Nature 401: 63-9) . *7t, mPrickle^PSDSS 
»7?»*PSD-95tj|g^*rsc:t*s, *56M#6fC«fcOW&5&^CSnfc. PSD-95te, 

10 V>5^8*fgH (long term potentiation; LTP) (D^fccfe V* TM^&?£#J£r 11:7c L 
TVi«5^t^e>*Mc:$nTViS (El-Husseini et al. (2000) "PSD-95 involvem 
ent in maturation of excitatory synapses.", Science 290: 1364-8; Migaud e 
t al. (1998) "Enhanced long-term potentiation and impaired learning in mi 
ce with mutant postsynaptic density-95 protein", Nature 396: 433-9) . 

15 T, #5£iK©mPrickle£ F^y^UAy— ©S«£t"£E£K:«k?K Kit £ ft 

[1] BFt¥Ll&#/PrickleS65f Ft5 (1) ~ (4) 

20 snsffi^JS^tNtfus^i'^K, 

( 1 ) B3#l#-S§- :1075/1E^*3-Ft« 4«M2^ S ttft 

(2) E3Wf:2©«KIB?!U *fc«K«ItiB^lfcffl*|«lft:ffia?a 

(3) IB#l#-f§- :1©757 MiB^iJ l^^TlfK ©75 

25 /i^, #A, em> ^fe«#jjn$tifeT^ymiH^l^n-FT^ 
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(4) _tlE (2) (DmmzMVTTs b U >i?3L> 
[2] [l]|3mcD^U^^l/^F^^^^^-, 

[3] [i] fsmcD^u i/^-^ f^/c« [2] mm(D^t7?~&^t$m±m 

5 

[4] u]mm(D^\j u^b^mm-r^nn^n, m^v^zu 

[5] [l]|Bm©#U^i7l/^-^H^^D3-H$n§#U^y^H©l|)f 

10 [6]- [l]fBt)cCD^U^^l/^-^F^J;D3-F$tl^/KU^y^h\ £ 
fete [5] fB«c©# U Kiffit»T§ifC#:, Mmci 

[7] [5] IH«©^U HDfit^n- FT Z VOr?- H«U 

15 </KU^^I/^K> 

fcffifflTSJlt^-e^So mPrickleS&Stteu fc:fcV>TS^ J^£T 

tot, ^^©^U^^l^^Ktt, i/t^XMitiiL 
Tffl^CtfeTfS, #»3eK£bTfc&n*PSD-95iilB^ad£ 
#^£ti, PSD-95©»«K:f!lffl*r*e:t*)7?^*. mPricklefcMT^irL 
f* * ffl V i TmP r i ck 1 e £ |*i J; D ifcjjg $ U 5 £ NMD Ag^# — St fc: ftjR £ n 5 £ 
25 NMD AS W# £ ^ W <h b F ^ y ^ U A U - X ^ A ^ & 1} TmP r i ck 1 e 
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5 ^CT, r^U^^^^Hj iticO^^X U tfWm (DNA) 3: fete U # 

mnmk)m<DMm&f£n^Mfrztzz>m&fo%mv, dna, cdna, ^vadna, 

fb^/^DNARtfRNAS^tro Site, ^MUtW^M. WXU, 4-T-ferP;VX^X 

x, s-WM+ytHn^^w^'j^x V -0-;*^;XX5PXX, 5-#;v 

10 U X, ykFn^ U 2 ' -0-;* 5P;i/X V -f H^U X >, 3 -D-# 9 ^ h ->;V 
^x^XX, 2' -0-/?Jl/^7/yX N6-- T V^>f-^7Ty X 

>, 1-^^V^H^U^>, M?;^7yyX 1- 

^K/yX 2,2-y^W77yX 2-^5P;l/T5V -XX, l-^)Vif7 

/xx 3-^^;i/>-^>5>, 5-^^;vv^> ? >, N6-pWK75V~>>, 7-^^;y 
uxx, jS-D-^x/sxn^a-xrrs/x, 5-7 h^p >^;i^ 7^-2-9^^ 

U^X, Mh+y*MzJWfJ^iJy>, 5-^h^-y'JyX 2-75PJP 
^^--N6— r y ^>-^-;vt^v XX, N- ( (9- /3-D-U ^7^7 -x;i/-2-y^;]/i) 3" 

>-6— ow^wt^-r ;w M/t-x N-((9-j3-D->j#77y'>;^u>-6- 

;K XU ;XX-5^XH;®L 7^7>^rVX>, XV-f F^>>XX, *aity 
X, 2-^^-v-^^X, 5-^^;P-2-^^U^>, 2-WJX>, 

x, 5-^^^u-x>, N-(0-)3-D-u#x^yx;xx o u x-6— r;w*;i/A^E-r 
;W hi/t-x 2' -o-x^;i/-5-^^;i/^u ^x, 2' -o-^^v^u^x, >7-r 

25 7hyX 3-(3-T5y-3-*;i/^xynt°;i/) ^7 U XVfMSI^CT^tJ^ 
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^^©^U^^U^Ktt, mPricklelfaft^n- FT-5, IB#I# 

^£ (Grantham et al. (1981) Nucleic Acids Res. 9: 43-74) 0 
#fSBJ<D^U*^]^5PFte, mPrickleMfiSf, £&fcfr£©^ISC£J&rtf-£;2-- 
10 FT3, iH^J#-^:l©T5ym@H^J^^liTlSU<«^fS©T^yM^^ 

^Fil^C^^W^Wlf^^n^^ch^^T^^ (Mark et al. (1984) Pro 
15 c. Natl. Acad. Sci. USA 81: 5662-6; Zoller and Smith (1982) Nucleic Acids 
Res. 10: 6487-500; Wang et al. (1984) Science 224: 1431-3; Dalbadie-McFa 
rland et al. (1982) Proc. Natl. Acad. Sci. USA 79: 6409-13) „ 

20 ^u^^i/^F^cfcDn-F^n^Tay^iB^j^^-r^*^ leicDi 
m^im-r^z.t^m^m^\z\t, {mmrmmznoztm^v^, \m 
mmmtu, WMfror^ y^t^ttsoj^ /m&n- ft& £5 ^ib^j 

^Ift$ir§^iT^§ 0 $J;1.«\ #M»7i= y|£(Ala, lie, 

Leu, Met, Phe, Pro, Trp, Val) , imn^Y ^ / M (Asn, Cys, Gin, Gly, Ser, 
25 Thr, TyrK ltt75 7 (Asp,. Glu) , itMfeT 5 7S£ (Arg, His, Lys) , 4"&7 
5/M(Ala, Asn, Cys, Gin, Gly, He, Leu, Met, Phe, Pro, Ser, Thr, Trp, T 
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yr, Val), mffiMYS. 71 (Ala, Gly) , ^T^/K(Ile, Leu, Val) , kHn* 
>T^7M(Ser, Thr) , 7 ^ HS7 5 7 M (Gin, Asn) , ^«ET5y»(Cys, Met), 

^mmr^ymms, Phe, Tr P , Tyr), mmm&7s.;mms, Tr P ), -f^yt 

(Pro, 4Hyp)^tc^TSC:t^T^'5o ^Tfe, Ala, Val, LeiiRtflleCDlHK Se 
5 rRtfThrORK AspRtfGluOWK AsnXtfGlnOIHK LysRtfArgORB, Phe&OTyr 

c: © «fc o um^m^r :io7$; msb^j ^wmK aaawH© r 5 y na** 

FMolecular Cloning, A Laboratory Manual 2 nd ed. J (Cold Spring Harbor Press 
(1989)), ^Current Protocols in Molecular Biologyj (John Wiley & Sons (1 
987-1997) ;#teSection8. 1-8. 5), Hashimoto-Goto et al. (1995) Gene 152: 27 
1-5, Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488-92, Kramer and Frit 
15 z (1987) Method. Enzymol. 154: 350-67, Kunkel (1988) Method. Enzymol. 85: 

*^HJ©^U3?^W^Htt, mPrickleMSK, £fc«^0iftJICM 

TXh'J>^x> N^#TTA-f :/U XT**lliB3RI, £#tr# U 5? ? V 

25 £D©/W:/)J^i£-; ^H>feK«tD, tK 7*;K <71J-^ AAX 
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J a ^-r ^ u — ^ £ £j&*t?€ts. cdna-^-t rfy u — ©ffrfe^i*^ v^x 

fck ITMolecular Cloning, A Laboratory Manual 2 nd ed. j (Cold Spring Harbor 
Press (1989)) S#fl8T*Hi:3&«Tfr*. TfT!K©cDNA^-f ^ U —'RXKf; 

5 cfcOIWfcWfc, cDNA^-r^^U-©^^43^T«, St, #5B9I0#U3<£ 
I'^F&SSSTSMllfi, MSB. m^^e»^T-^>@]g^(Cliirwin et al. 

(1979) Biochemistry 18: 5294-9), AGPC& (Chomczynski and Sacchi (1987) An 
al. Biochem. 162: 156-9) «S©£tfD©#fc£fc«fc O^RNA^iUMb, mRNA Purificat 
ion Kit (Pharmacia) ^^TinRNA^ffSTTSo QuickPrep mRNA Purification K 
10 it (Pharmacia) ©J: 3 iltgSiiiRNA*W»t"Sfe»©^ry h*3pJfflUT«b«fcVi. & 
fc#enfcmRNAd^e»a8»te^»**fflViTcDNA*-&iac*rs. AMV Reverse Transcrip 
tase First-strand cDNA Synthesis Kit ©cfcaftcDNA-^©^© 
*y FfcTfTflRSnT^S. fOjlCMtUT, cDNA«PCR£fiJfflLfc5' -RACE& 
(Frohman et al. (1988) Proc. Natl. Acad. Sci. USA 85: 8998-9002; Belyavsk 
15 yet al. (1989) Nucleic Acids Res. 17: 2919-32) \z «fc D^Jfo RtflBfiS-ttT 
fej;Vio ^fi2fs©«licDNA^-f ^ U— *f^®t*Sfc«>K:, ^U^^^ 

(Maruyama and Sugano (1994) Gene 138: 171-4; Suzuki (1997) Gene 200: 
149-56) f©^©??£flfflt§ Z. t &T#£ 0 ±3zE© «fc 5 LTft^tlfecDNA 

20 #5)S91fc:43W-5/Vf ^U^if— >a>^#^LT«> M*.fcf T2XSSC, 0.1% 
SDS, 50°CJ , T2XSSC, 0. 1%SDS, 42^] , HxSSC> 0. 1%SDS, 37°CJ , J; Y) 
^h'J>yx>h^fribTH mZJi£ T2XSSC, 0. 1%SDS, 65°Cj , ro. 5X 
SSC, 0. 1%SDS> 42°CJ , TO. 2XSSC, 0. 1%SDS, 65°CJ «?©&#§W£E£#* 
T^£„ «fcf3^*ffl^^ Rapid-hyb buffer (Amersham Life Science) &m\f*f£%& 

25 tVX. 68 o CT30^±yi/A-f ^U^if—S'a >*fr=>fc&, 7n-7*%m 
JnbTlS#W^±68°C^#oTA-ryu v Y-W&fe^ "€-©11, 2XSSC, 0. 1%SDS 
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mm.*?20ft(Dffi&&m. ixssc, o. i%sds^ 37°ct2o^©^^3Ihi> m. 

mz, 1XSSC> 0. 1%SDS4>, 50t;T20#cD#fc#£2|IIrT o n^o ^-(D 

ftfi> $J;U3:Expresshyb Hybridization Solution (CLONTECH) "=K 55°C-e30£\£U: 
XWWXU^-l'If-^a >£rrV\ MIiyn-X£«lU 37-5 5°C Tint 
5 ±^>^a^-M, 2XSSC, 0. l%SDScK S^T20#cD#fc#£3[HK 1XSSC, 0. 
l%SDSf, 37 o C^20#©m#^l|Hff -5 ZltfeT^o ^rt, XWW 
X'U ^Vif— >> A-f X*U ^-fif— ->a >^2ita(D^#<»cDM^£_hW ? § 

-f ^Vt-ya>MA^ ^V^-va >©^S£60°C, $ 6 &CX h U 

hPricklecDT^ VX;fr-A, Tl^U^^M^ ^^MJST§M»fi5f5©jt 

15 Ai-^U^-fHf— >a>^(Di¥M^}ii^o^T«, ^Molecular Cloning, A 
Laboratory Manual 2 nd ed. J (Cold Spring Harbor Press (1989) ;#^Section9. 4 
7-9.58) , TCurrent Protocols in Molecular Biologyj (John Wiley & Sons (1 
987-1997) ;#^Section6. 3-6. 4), TOA Cloning 1: Core Techniques, A Practi 
cal Approach 2 nd ed. j (Oxford University (1995) i^H^^Tte^cSect ion2. 

20 io)#£#Err £££#n?#£ 0 /w^'j^xi-i)#u^^ WHiim 

IB^J#^:2^ty^iaM^bT^< ^t)50%i^±, B&V<\%70%, £ £> 
fc$?£t><«80%, ck^-JI$?*b<«90% (09A.fcf, 95%J^±, $6^«99%) 

— 'I4te> BLASTT^d'UXA (Altschul (1990) Proc. Natl. Acad. Sci. USA 87: 
25 2264-8; Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 90: 5873-7) 
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757 Wtgffl \Z-O^X(Dm —'14 £ 5^n^7Atl/T teBLASTX, # 1^ * 

^KBE^JK^TteBLASTNGUtschul et al. (1990) J. Mol. Biol. 215: 403-1 

M/r7ji£^^Tte:> $I;U3\ http://www. ncbi. nlm. nih. gov. 21 £ 

5 *^©Bta»«Prickle3t^*«3--H , rsaaKtD-Prickle©T 

^•Ofta, Stfe^if "MS* (PCR) (Current Protocols in Molecular Biology, Joh 
n Wiley & Sons (1987) Section 6. 1-6. 4) fc:«fc tK mPrickle©T< 

15 (Sanger et al. (1977) Proc. Natl. Acad. Sci. USA 74: 5463) 

b<«90%, $ £^?£b<«95%^±(m«\ 97%£fcte99%) ;ii9tt:feoT 
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j»«*r § fc © x d - x, it bt s & © x 5 v - 1 b Tf m t % - 1 

t§ 0 X7^-£bTteJlT3«^fc«15~10(h £?£b<«15~35fll|© 

io -rseit^T^So ££^> ^nscD^n-^fcH^'f s'-^fflv^T, tons 
20 j&mz&zm&mm* (4) -r > f p >-x^v >»^K:*tt*A-r xu y f?m 

ia§X7 7^y>» (6)mRNA£<ZVVf XU y FMtcJ;^ mRNAMJl&H 

^cDS^ffWifii, (7) ^ v tf >^^*fc«#u A#jn«wat©A-r xu y f^ 

fc«k57^7'f'» ^ia (8) SHR^^H^PM-a-^ £ vf X U y F JgJfc «fc 
25 Sflftffi&ttlffiU (9) A*S£8IHfc£G>/vrXU v ^nmiz^^mmmu, 

(10)mRNAWM^^^«*U y-A^M^O/W^U y FJBj£fc:«fc3^X9 1 
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xt&frommtmii B^it^m, jumtmrnx, pp. 319-347 (1993)). 

*mn<DZ?UJr?- Fii:ttn§7>ft>XKI6H, ±3&<d (1) ~ (11) ©.if 

5 (Dmm\z^mm>^m%*muT%mm~?&'Dxib£<, wis, mmzmmtz 

^l*-&tyt>07?*oT , b«kVi. yy^yxmw.^^— KTSDNAte, -ecofgJg^ 

10 fc<, S»*WK:tt»e : ?o563S*BI#*r*fe©*tf'*ntf«J:Vi- z\<D^UT>^ 
^z>xmm.tVn, £fel5bp^±, £?£b<«100bp£Lh, 3£fc:fcF3;b< 

«500bpJ^iiT&DM3000bp.^l*U £F S b < te2000bp^l*K J; t) b < telOOO 

±, e fcD§?^L<«95%J^.h|WI— Tab^o I©J;5^7>ft>^»l 
15 BJO^U^l^^F^SM, ^XJjsn^^-bS (Stein (1988) Nucleic Aci 
ds Res. 16: 3209-21) *fc«k OWKT* 

-f A (large ribozyme) WX^-;i/U A (small libozyme) fc^iSns. 

^ (l) y fc «t & 5 ' -x 7° ? <i xiMfcT?© b7>xi^ T-;Wbs^^ff 5 ^ 

;V-^W>hn>BNA, (2) IHX7 7^fy>^7U7^ h«B^S^)-^PiS 
JftTfr o tfJV- 7°l K > h □ >RNA> Rtf (3) «fc § tRNAMIK**: £ 5 ' 

MTijO$rr§ U if l^T— ifP©RNA^^^^n^c ^nfc^LT, 
25 ;VU#1f^AH, Jttfi5W/hS^«jfi¥ffi(40bpSf©T?*D, RNA£«rbT, 5' - 
kHn+yJUW -3' ^U>M^^b^i±§o T^-^U tf-if-f A Kite, A 
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>7-Ay KM (Koizumi et al. (1988) FEBS Lett. 228: 225), ^\Tt°>S(Buz 
ayan (1986) Nature 323: 349; Kikuchi and Sasaki (1992) Nucleic Acids Res. 
19: 6751; If M (1992) 4k¥£§i® 30: 112) m<D U ^if-f A&tr&tl&o U# 

s\y FMU^-tf-T A^f^^ili^-e^^ (Koizumi et al. (1988) FEBS Lett. 22 
8: 225; 4s$kmR.Xfi*M& : ? (1990) SSK^m^35: 2191; Koizumi et al. (1 
989) Nucleic Acids Res. 17: 7059) . s\Y\i>m(DV^^ Afc^Tfc, ^ 
10 ©7j?£fcfeTf£f-|\ M3t^Rlfg-r&§ (Kikuchi and Sasaki (1992) Nucleic Ac 
ids Res. 19: 6751; «!# (1992) 4t¥£$iW 30: 112) „ 

15 -f ^ # ^ — > £ ^ na ked DNA £ LT <?x w £ « /Z7 r/ «fc D st^T 

^^-fcteu 7 7^5 3X^F> V^JlT,, ;^r'Jt7r-s?, 
— ->^ffl^^7^— , fgi^^—#©a^©^^—#^£n& (Molecular CI 
25 oning, A Laboratory Manual 2 nd ed. , Cold Spring Harbor Press (1989); Curre 
nt Protocols in Molecular Biology John Wiley & Sons (1987) ) c Pf^L^m 
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yV^ZtJ- F £ @ U F ^#JP-T ^ cfc -5 £ bTfggg^/7 ^-^to&t? 

XTAA, TAGS/tttTGA) ©^A^fToTfeJ^V^ 
15 /i? r/7/-oT*fe«, @W < hT§?&^«ftT^ii^^^-4 1 ^r3-F$n^)#U 

^n^o ^ig(Z)3ififc«, B^^^-^©3-FE^©fsm^t^inRNA^(Dfe 
WmRNA^e.*^BJ©#U^^F^©ffi3IR> $^:^fcJ:oTffl^ 
20 nfe^ U ^7°^ F©/hM*rtie, 77XASfdllM^0M^tn^o 
in vitro\z&tf&y$V^7°^F<Dmm%^ffilz.^&^!7?~-LVT\%, pBEST (P 
romega) £M^"T£ £ ££n?#£o £ 

pJf^c-r^yn^E— ^ — <hbTteP L , araB (Better et al. (1988) Science 240: 
1041-3), lacZWard et al. (1989) Nature 341: 544-6; Ward et al. (1992) FA 
25 SEB J. 6: 2422-7), trp, tac, trc (lac<h trpOB^) m<Dy°u^-^-^m^f £> 
n^o trpAffi*, ^t-^S*. rrnBU#V--N 7 ;VRNAft*^-5^-^- 
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5 ©&JS#W£U^ 0 # 'J F ^^'J 7 7XA^M^ t5 r t ^ @ W 

t~r&M£>, pelB~>^;i/ia?U(Lei et al. (1987) J. Bacteriol. 169: 4379) £ 

$.m-?&^t&T^%o mz.it. Mnm^z?— , puc^^-, pbr322, pcr-s 

cript, pGEX-5X-l (Pharmacia), pEGFP, pBluescript (Stratagene) , pEKInvitrog 
en; Z.<DM&<Dm^mi^V * ^-if£fgijlbTli£BL21£W * LV>) 

-^bTH pGEM-T, pDIRECT, pT7#£M^ 

^MJ^MM^ffl^LTte, /Wl/XJS©&©#^f 6tl, pUBllO-^, p 
cl94m©^^7^-^!j^$n§o J:D*#:W^, tt^M*5(5©pPL608, pKTH50# 
S^frf Z. tWC^Zo -^©ffi, Pseudomonas put id a, Pseudomonas cepacia^(D 

15 ya- HttXl, Bre vibac terium lac tofermen tuiM ^AJR (p 
AJ43(Gene 39: 281 (1985))^), Corynebac terium glutamicummonV %>nt> 
U^AM(pCSll(#ISBS57-183799^$I), pCBlOl (Mol. Gen. Genet. 196: 175 
(1984))^), X h \yy" h u yftXM (pHV1301 (FEMS Microbiol. Lett. 26: 239 (1 
985)), pGKKAppl. Environ. Microbiol. 50: 94 (1985))#), 

20 (PAM/3KJ. Bacteiol. 137: 614 (1979))^), Rhodococcus rhodochrousm^u^ 
3y#XJS(J. Gen. Microbiol. 138: 1003 (1992)), S t rep t omyces livi dans, S 
treptomyces virgin iae^(DX h^7°h7-ft7i (Genetic Manipulation of Str 
eptomyces: A Laboratory Manual, Hopwood et al. , Cold Spring Harbor Labora 
tories (1985) #HS;pIJ486 (Mol. Gen. Genet. 203: 468-78 (1986)), pKC1064(Ge 

25 ne 103: 97-9 (1991)), pUWL-KS (Gene 165: 149-50 (1995) ) ) (Drnm^m^tT^ 
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f§ 0 19? — $if!ti^iAt§fcS&©fStLTfl *M^;i/v^A?£(Ma 
ndel and Higa (1970) J. Mol. Biol. 53: 158-62; Hanahan (1983) J. Mol. Bio 

1. 166: 557-8O), xi/^ h^u— ymm^nmT^ C 

fcfck A0XlWGALiyn^E-^-W!|^$n§o ifffi*©^^^-tbT 

Pichia Expression Kit (Invitrogen) , pNVll, SP-Q(W;WJ^T#5o 
•vmm^mfS.^ ^—izmiyXU, Adv. Biochem. Eng. 43: 75-102 (1990), Yea 
st 8: 423-88 (1992) #fci$a*£:trO>£>. J; O^ftrftlcte:, Saccharomyces cere 
10 rA?/^©+h^#n^izX«T«, YRp^, YEpl£, YCp^> RtfYIp*^*— 

#3tT#3-f >^tfU—i/3 >^^^-(EP537456#)^Wffl-efe§ 0 
yveromyces lactis^?(DZ )V^( ^U~?^ tXltlJ, 5! ce/-eF/^/3<?S5fe2 

pKDl^^-Q. Bacteriol. 145: 382-90 (1981)), pGKIIeIei*^ 

15 ^M^D^ irXSm^mfc^KARS^^-^, v'^^^J n^-f-teXjR 
Tte, Mol. Cell. Biol. 6: 80 (1986) ^IB«c©^ pAUR224 (Sil) , 5^ 
3*lt>y#nv^izXTtepSB3 (Nucleic Acids Res. 13:4267 (1985) ) Ek*^ ^ 

Pichia angusta, Pichia pas tori sm^^Tm^m^t 7: 431-43 (1991), 
Mol. Cell. Biol. 5: 3376 (1985), Nucleic Acids Res. 15: 3859 (1987)#<D;£ 

20 WM^M<D^^^— , Candida ma it os a, £ albicans. C. tropical is, C. utiliM<D 
^Ft>f^^lT11 #1^8-173 \im<&mxm.<D^Z$—, &tc£iaaltosa&M 
CDARS (Agri. Biol. Chem. 51: 1587 (1987) ) bfc^^-, Aspergillus n 

iger, A. oryzaemo)y7.^)V^)V7,mx\^ Trends in Biotechnology 7: 283-7 
(1989) IH«cd^^^-, h U 3T>-7MT»lMt^7- ifit^fi^y n^E 

25 -^-(Bio/Technology 7: 596-603 (1989) ) £fiJffl bfc^ ^-/^[JfflT#£ 0 
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D^E— ^-(Kaufman et al. (1989) Mol. Cell. Biol. 9: 946), CAG7°n^-^ 
— (Niwa et al. (1991) Gene 108: 193-200) > CMV immediate early7°n^— $ — 
(Seed and Aruffo (1987) Proc. Natl. Acad. Sci. USA 84: 3365-9), EF1 a y°U 
(Mizushima et al. (1990) Nucleic Acids Res. 18: 5322; Kim et al. 

5 (1990) Gene 91: 217-23), HSV TIC/M-^-, SRa 7°u=e-$>- (Takebe et a 
1. (1988) Mol. Cell. Biol. 8: 466), SV40^°n^E-^- (Mulligan et al. (197 
9) Nature 277: 108), SV40 early^n^E-^- (Genetic Engineering Vol. 3, Wi 
lliamson ed. , Academic Press (1982) pp. 83-141) , SV40 later/M-^— (Ghe 
ysen and Fiers (1982) J. Mol. Appl. Genet. 1: 385-94), RSV (^XfM^ 

10 )VX)-UR7°U=E-$— (Cullen (1987) Methods Enzymol. 152: 684-704), MMLV- 
LTRyn^-^-, CMVX>A>+h-, SV40x>A>+f— , R^nHW>hD 

15 fcCHo^a^ib, ^<Dxm%ffi5mmte^&mT&vcmim<D^t7?-%:mm 
u * h hi/^t-b (mtx) \z£®ni?:— wt^mmti &o -75, m 

m^LZils, pcD#©SV40©1tSlig*, ^fcUT^/iy-OVX, ^7v7\°fc°-n-T^7 

-r;vx (bpv), tfv*—^v^)vxm<D&&mt&j&&ft^^#*—&mm?2>zLii 

^U3yFh7 >X 7 x 7— if (APH) , ^5> ? >^^- if (TK), ^it>^>^T- 
>*7*U#i/JH7>X7i7 -if (Ecogp t) , ytF n^MMTull* (dhf r) # 
£n-FT&mfc^£^-A^kJ^o I^^^^-tLT, Okayama-B 
ergOfggl^^-pcDVl (Pharmacia) , pCDM8 (Nature 329: 840-2 (1987)), pRc/C 
25 MY, pcDNAl, pcDNA3 (Invitrogen) , pSPORTl (GIBC0 BRL) , pSV2dhf r (Mol. Cell. B 
iol. 1: 854-64 (1981)), pEF-BOS (Nucleic Acids Res. 18: 5322 (1990)), pCEP 
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4(Invitrogen), pMAM, pDR2, pBK-RSV, pBK-CMV, pOPRSV, pOP13, pME18S (Mol. Ce 
11. Biol. 8: 466-72 (1988) ) #/^ft]T-&§o 

Adexlcw#<£>XTV )V7,^P pZIPneo#©l/ b n^-OVX^ ^— j&*iJS 

to techno logy 3: 133 (1990)), tjJ-Or-y Z U #V-A& (#^31 y ^7 y #V 
-AD0TAP(Boehringer Mannheim) #) , IE*#^U ^-^^^^A?*, §«ti'J 
#V— A (electrostatic type liposome)^, ft^SU #V — A (internal type 1 
iposome)&, A°— 5V 2 )lfi>&m^Z>-Jj&, U#V-Afe U#^x^->3> 

10 (Proc. Natl. Acad. Sci. USA 84: 7413 (1987)), U >m%)Vz/V A&fe (#H¥2- 
227075), U-fey^-^jtfe^SA^, H-n^;]/X&, DEAE^X b ^ 
^-f;l/X-U#V-A^(»^IS# B"3t^^©MS#TJ ^±%h(1997) ;SU 
rifefiA&^lft^Sj ^±#(1997) ; J. Clin. Invest. 9 
3: 1458-64 (1994); Am. J. Physiol. 271: 1212-20 (1996); Molecular Medicin 

15 e 30: 1440-8 (1993); mmm¥ 12: 1822-6 (1994); m&MmWiWm 42: 1806- 
13 (1997); Circulation 92 (Suppl. II) : 479-82 (1995)), naked-DNAOffi^A 

^El3*©rM;i/X^^-, MtLU, T^rJim^-i ;bX, S»tfX^-f ;bX, 

^SS^nfc^^^-^fiJfflf §^<h%>T#§ 0 ex vivom-? 

& D , m%.\£, Autographa California^ U^Fn ^-f ;bX (AcNPV) £^ 
25 ^-iU Spodoptera frugiperdaUl^ ^tz&Trichoplusia larvaem^'C^- 
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^^<li^x.^-r;i/X^^$n, M^^VXKl^Lfc^^^r,? frugiperda 
$Lft\$ Trichoplusia lar vaem^ MM ^BWttS^U^ 7°^ F 5^51 £ tl 3 (S 
5 mith (1983) J. Virol. 46: 584; Engelhard (1994) Proc. Natl. Acad. Sci. US 
A 91: 3224-7) . *<Di&, I4«i*0»^^-ilT, Bac-to-BAC bacul 
ovirus expression system (Bigco BRLh pBacPAK8^ i fe£tfjn?afe?>o 

10 A&ibTte, PEG&, X^^h^l/y 3 >fe 7^D/^tU^A& A 0 — 5=" 

^29—' \©DNA©#Ate, f&HB»*1M h*f(lffl b&U 5tf— tfBOS^J: Off 5 
(Current Protocols in Molecular Biology, John Wiley & Sons (1 
987) Section 11.4-11.11; Molecular Cloning, A Laboratory Manual 2 nd ed. , C 
15 old Spring Harbor Press (1989) Section 5. 61-5. 63) „ 

m \z £ Y) , HJ| U 3* # F * tc «^ # ^ - §-&trt&£j&*aHft $ 

n^o alcaSKO^U^^HOMjfifctt, in vitroBiXSin viY<&M*E&tmK*> 

n^o smm. mm. nrnrn, mm, mj£u mm. m±m. 

20 a&«, Bit, m%M&&<DmmRz$mmnM-t)^mnz> 0 ^mmom^, # 

fSHJ! U ^ ^ F * 3 - F *T <& # U X 2 Vtt F ^llF^ iz^ft © T? & 3 o 

25 iltitUTH £ tt?//(JM109, DH5 a, HB101, XLlBlue) , Serratia marces 
cens. Bacillus subtiliM, x->x'Jy71, Xhl^yh^y^xi, X ^ 7 ^ 
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JMRIt^tctt, HmfflhiNicotiana tabacunt&Xfflm . 

XtfnF^T^Sf^ Sf21, Tn5) , &it, M(77U*7/ 
5 #x;W?p»*fflfl&(Valle et al. (1981) Nature 291: 358-40)), /\&M, MM. "Ft 
?Li!(CHO(J. Exp. Med. 108: 945 (1995); ^TfeDHFRitfe^tldhf r-CHO (Proc. 
Natl. Acad. Sci. USA 77: 4216-20 (1980) ) &OT0 K-l (Proc. Natl. Acad. Sc 
i. USA 60: 1275 (1968) ) )&Warefc£) , COS, He la, C127, 3T3, BHK, HEK293, 
Bowes.* y/ — Tli) , Vero, Namalwa, Namalwa KJM-1, HBT5637 

10 (#B88S63-299-£&#K mm&vH^ 9rtu, h^n^y, -f*, T:/^ 

x\ ^-rx\ h^K ^a^, t;p^t;i/^t, mmm)m<o 

ii^tSti-So SlitbTH SaccharomycesWz.Wkt^Sacctiaromyces cere 
visiae, PichiaM,^(DWWz.1}\\XX, ?fcWM<DAspergi 7 'lusM<DAspergi 1 1 'us nige 

15 iiii-\©^i7^-0iAH Xl^ h#l/—>a>?4c(Chu et al. (1987) 
Nucleic Acids Res. 15: 1311-26), *^«^'J#V-^ m^A°;i/X^?L 
(Current Protocols in Molecular Biology, John Wiley & Sons (1987) Secti 
on 9. 1-9. 9) , m^rt? bfcliftA^, ^ £ n-T >i?x^>3 
U#7i^->3 XDerijard (1994) Cell 7: 1025-37; Lamb (1993) Nature Gene 

20 tics 5: 22-30; Rabindran et al. (1993) Science 259: 230-4), U#:7x^d? 
5 >m (GIBC0-BRL) , U >m^;V>-^A^ (Chen and Okay ama (1987) Mol. Cell. 
Biol. 7: 2745-52), DEAE^T, h (Lopata et al. (1984) Nucleic Acids 

Res. 12: 5707-17; Sussman and Milman (1985) Mol. Cell. Biol. 4: 1642-3), 
FuGene6S£^ (Boehringer-Mannheim) J; DfT^#-g>o 

25 <#U^^H»fM*> 
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n* # U ^ 7° J- F <D Wr F\(D ^ y ^ F & ^ 0 IB^J#-*t : 1 SB« © T 5 7 S£IB 

3*1 * £ # U ^ ^ F (D -B £ m -T- £ D , < h 8 7 5 J iiSK± ($1 

8, io, 12, ^fe«i5T^ym?«^±)^e.^§#>j^^°5 i FiifjtT^^o 

5 ^Lfe^U^^FIlTjt^^tf^^i^-r^^c a^U ^XWa'xU 

10 ^^(DtAJM^xmTmtacD^oUWr^^^xh^o ^U^^FcDinM 
fcJtgB&fcJu ie®©75 JMmi\±(Dn7k'&/MM^&mffiTZ>Jjm (Kyte-Doo 
little (1982) J. Mol. Biol. 157: 105-22), —Amm&M$r*r 2>J?m (Chou-Fas 
man (1978) Ann. Rev. Biochem 47: 251-76) \z «fc D}teU £ <=> Jen > tf;x— ^ 
-yn^^A(Anal. Biochem. 151: 540-6 (1985)), &tz.UM\,^7^F*&f& 

15 b^©^Mtt£mSrr&PEPSCANi£ (#^0S6O-5OO684^-^$II) miz£ 21 

ijh © ^ u ^ 7° f iff £ s t ^ y ic^srr 3 <d -e % , 

yw;wb, 75 Ffb, r;^-;Wb, gpit>^-^, 3&ts, r-#;^^> 
20 ;Wb, £Hfcu ^W^©^, ^unv;wb, SIHb, JgM^^«J3lteM#f*cD^ 

fb, seso^m ^^u^F^fe«^^i/^FM«f*©^ig^b, 

Yb, r/l/njWb, ^A^c^Wlg^Kb, ^x^r^^Wy^F-^©*^ 
25 ^{b, *;i^;Wb, suxh-OHb, ^^;Hb, :ih*^>fb, a^^b, y± 
^b, ADP-u^>;Wb, J^b, u>S6fl2f^$ti5. £S>£, 
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(HA), ^;^^>Sh-7>X^^7-^f(GST), +h:/X^>XP, ^ltXf^> 
5 ^^(6XHis, lOXHis^K ^nHXifr, v;]/ h-Xjfe^Se* (MBP) , %M 
>fu7V>fe1&mm. a-^a-^'J^lffr, & -13*7 2 hv'^-if, B-^\ c-m 
ycHr>T% E-^^ft;^n-W7-y±©ik>-y), FLAG(Hopp et al. (1 
988) Bio/Tehcnol. 6: 1204-10), lck^\ pl8 HlVUfJt, HSV-^ ^ (k h¥M^\ 
MX9^fM»ief), SV40TfeiJMif>t> T7-^(T7 genelOSSHK VSV-GP 
10 Iff M- (Vesicular stomatitis^-f J^tiei) 4£©Se»©tt»£&£K:*r£E 
am ($J*-«\ pcDNA3. 1/Myc-His (Invitrogen) (D£5&^^-£filJ3T#£) , ffi 

#KS©Sfc5# U F *>*58M©# U ^7°^ F tttns. 

^>X1/— ->a XDasso and Jackson (1989) Nucleic Acids Res. 17: 3129-44) 
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^SiRLfcif^lCte, DMEM (Virology 8: 396 (1959)), MEM(Science 122: 501 (1 
5 952)), RPMI1640 (J. Am. Med. Assoc. 199: 519 (1967)), 199 (Proc. Soc. Biol. 
Med. 73: 1 (1950)), IMDM^©i£ift£ffl &gKJfcCtf z/WJS.Mtt (FCS) m<D 
tfn.m&muV, PH&D6-8, 30~40 o C^43V^T15~200P^FBltu^©i§*^ff 5 £ 

fcrys?, ^7,, <7^©n$?LI&®K ^©^(Susumu (1985) Natu 
re 315: 592-4) «ScDSM&3&#*&fcl , T?&S (Lubon (1998) Biotechnol. Annu. Rev. 
4: 1-54) o Pf?LKj^m^43^Th^>Xvx-^i7t!jtj^ffl^a^<h : foT 
15 #^>o 

0ij A. fcf , ma © # U ^ "7°^ F £ ^ 4 s © ?L?t f fc: #ifc $ii-^^i^gWiT^±J 
£\ K#«J ^7°^ F*3 — H-TSDNAS jQ >#©&fr*£^MW#*&£n5 
3 - FT&DNA £ U a W# U F &ftfc£-S 6 K £ bTfPjt $ -& 

¥L$tS£if^-ffc#>> ^t^^W^ifcttS (Ebert et al. (1994) Bi 
o/Technology 12: 699-702) „ 

25 £t\ 0fM©^U^^F^n- FT§DNA^pMON530#(Dtil%^{C3l 

Lfc^* — Agrobacterium tuinefaciensm(Dmmz.mX-tZ> a DNA 
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-r%>Z.£ifii*&Z> (Julian et al. (1994) Eur. J. Immunol. 24: 131-8). flfe 
©MtlTft PEG^ffll^n h^7X h^DNA£#AbTf«f*£??£T377 
5 l£(Gene Transfer to Plants, Potrykus and Spangenberg ed. (1995) 66-74 ; 

#)#:£l?£T£^?£c(Toki et al. (1992) Plant Physiol. 100: 1503-7; 0«K 

§^fi(Cliristou et al. (1991) Bio/Technology 9: 957-62), 7^nA^rU^ 
10 A^b«^DNA^#Ab*%#:^S^i-§^(Hiei et al. (1994) Plant J. 
6:271-82) %&*Jg3£$nW£„ Jg<&£f?£T£#fe£oViT«, Toki et al. 
(1995) Plant Physiol. 100: 1503-7£#iirf «5 ££#T^<5o 

u f wmmft \zfrm-£nz>m& \z £ , mz h r> >^^^4« 
corns \z * , «^^^$n^^-a-^ * u t»*m& * mix 

mmttm, mmmm. m^r^tJL^y-)iitmm^m^m.^^z\t\z^^m 

25 ^DT^-S (Strategies for Protein Purification and Characterization: A Labo 
ratory Course Manual, Marshak et al. ed. , Cold Spring Harbor Laboratory P 
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ress (1996) ). HPLC, FPLC^FcD^ffi^D V htf^yj— §JBV>Tfr "5 £<h#n?# 

5 -Y— ^ck DfiMT^ (Current Protocols in Molecular Biology, Jo 

hn Wiley & Sons (1987) Section 16. 1-16. 19) „ 3=fc, GSTicDB^MeMi bfe 
*^l:e^ft>*7AS, kXfy>^ ^£tttra b feM-o-S Slit TdM 

> H^^y-if#©#*^ffl u ^y^- f £#eflrrs r 1 1> win? 

15 ^ y° ^— if © «t 5 s &bp* ^ffl v i t^hj © # u ^ -7°^ f &® m v xmm 

<ta#> 

0J d «fc Y) % bj cd # ij ^ y ^ F * re U ^ 7°^ F »f Jt fcfcTT £ 

20 7trC#:, — (scFV) (Huston et la. (1988) Proc. Natl. Acad. Sci. USA 
85: 5879-83; The Pharmacology of Monoclonal Antibody, vol. 113, Rosenburg 
and Moore ed. , Springer Verlag (1994) 269-315), t hft#Mk 
(LeDoussal et al. (1992) Int. J. Cancer Suppl. 7: 58-62; Paulus (1985) Be 
hring Inst. Mitt. 78: 118-32; Millstein and Cuello (1983) Nature 305: 53 

25 7-9; Zimmermann (1986) Rev. Physiol. Biochem. Pharmacol. 105: 176-260; Va 
n Dijk et al. (1989) Int. J. Cancer 43: 944-9), mfifos Fab, Fab' , F (a 
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b' )2^ fc, Fv#cDirt#:8frjt^^n§o zziz, ^mmmmt'&mzmv, PE 

^, yjvh-x^iei, gst, M&mytmmMiGmmhvm&m&'MtvT 
m^nn, ~Am$zm^T\zWimx^%£.-o\zvx%&^ 0 s:fc> tf^> 

# © IhI iK £ fr V i# § J; 5 Qfegg £ tl T V * T & «fc V i „ 

HT?fflVi«Bf|?L»*J3:, #fc:|gjfe;£nfcv>j&*, ^7it^r@, 
B0Dlb*A^tf mmoim&ikte, M^M^PhosphateHBuffered Saline 

20 (pbs) £fctt£3*ifoWT^*&»u ,«u ^^jsuxv^/^h^-erb 
25 utj^t&.&^u ^^izmmvxm^xh^o iftw^fttux, ^ix. 

«\ ^Current Protocols in Molecular Biologyj (John Wiley & Sons (1987) S 
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ection 11. 12-11. 13) £#8rr& Z. 

5 ISCDM-o-^^ Milstein©^?* (Galfre and Milstein (1981) Methods Enzymol. 7 
3: 3-46) fc2pCTrT O ia^5XD-7ttiUT#tC, 

n— £fc> ^#Wife*fetUt, ITCurrent Protocols in Mole 
cular Biologyj (John Wiley & Sons (1987) Section 11.4-11. IDZ^MT&Z. 
15 £h~V%& 0 

v/troTfimm&m^xmftv, m^v ynm&t hfi*©5io-vn (U266 

#)£lfe£rU kh^Sg^tS/W^U F-^£#3:#?£(#l§HBg63-17688^ 

{*£#££<h^T#3 (WO92/03918; W093-02227; W094/02602; W094/25585; W096 
/33735; W096/34096; Mendez et al. (1997) Nat. Genet. 15: 146-56#) „ /W 

& m a b t yfmt -r % -fimm \i s n & „ 

25 mfKTffim^StTfc^^tri^^MjtT^^tfeT^^ (Borrebaeck and L 

arrick (1990) Therapeutic Monoclonal Antibodies, MacMillan Publishers LT 
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d. , uk#m)o ^(Dtcmzu, £t\ tftfrsn— Ffsae^s/w^u h-ts 

i±l:i^^^-^AL, m3c.*t&%£?Z>z.h\z& 

«£j&>5fc:*^;*7tritf:, tttffc#b Mri#:a*ffi*HtftS«« (CDR) > b 
hirif***^ (FR) b Mbin^^f 6 

tl£ (Jones et al. (1986) Nature 321: 522-5; Reichmann et al. (1988) Natur 
e 332: 323-9; Presta (1992) Curr. Op. Struct. Biol. 2: 593-6; Methods Enz 
10 ymol. 203: 99-121 (1991)). 

3— Ht"*A^*fflViT*^X^Wfcl45fi*r*Jlt*>'faii'T?&*(Co et al. 
(1994) J. Immunol. 152: 2968-76; Better and Horwitz (1989) Methods Enzymo 
15 1. 178: 476-96; Pluckthun and Skerra (1989) Methods Enzymo 1. 178: 497-51 
5; Lamoyi (1986) Methods Enzymo 1. 121: 652-63; Rousseaux et al. (1986) 12 
1: 663-9; Bird and Walker (1991) Trends Biotechnol. 9: 132-7#flB). 

^mmcD^m^mzu, -mm&ttifa (bsad) , (dw^^s 

20 ^e9fc*yyU>^fa^(Paulus (1985) Behring Inst. Mill. 78: 118-32), 

(2) mfcz^y z n-tJi/^4W§A^f k— T^ffc-a-r*^ m\ iste 

in and Cuello (1983) Nature 305: 537-9), (3) gfrS^E/ # D— ^;Via#:©@ 
itWfifMfc? 1 (4@©DNA) fc«t 0 v^7X#ttBaBJI&#©*RiWII&5l5S*S h 9 
>X^ai^v3>bfe^ — fra^^milT§^(Zimmermann (198 

25 6) Rev. Physio. Biochem. Pharmacol. 105: 176-260; Van Dijk et al. (1989) 
Int. J. Cancer 43: 944-9) # =fc D Sllt^TfS, — DbfctiHg^HS 
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KfjtTfeD, ^©^^J:D#iaT^c:<h^T#^ (Holliger et al. (1993) P 
roc. Natl. Acad. Sci. USA 90: 6444-8; EP404097; W093/11161#M) « 

5 v^7^\z<Dmm><DmxmM\zmnvtzmmnmm&ffi\z&^T%m*m% (An 

t ibodies : A Laboratory Manual, Ed Harlow and David Lane, Cold Spring Harb 
or Laboratory (1988) )o m%-\*. ^f^m<Dmt<Dmmzy°U^^ >A^fiJfflT ; 5 
*§£\ Hyper D, POROS, Sepharose F. F. (Pharmacia) f07'DH >A# ^A#^ 

10 J; 0 , £jfc««*llg^ft&!ft*ft5£8; (EL ISA) m\z£ X) ftttS - 

tfi#©tSMJlB^«tt«, MJMa£, 3ifttft#iSU EUt^^fe (EIA) , MtM 
ft&fflfefe (RIA) , ELISA^iC «fc X) SO^TS - fc#T?tf £. ELISA&KlJ:SW5£©» 

(Dm, y°u-b&$Bfrh, —AfamzttM-zntzmm&mm~t%o wt>, - ^trt 

20 tfi#©?SffiJHilifc, BIAcore (Pharmacia) i£(D7fTlK©^£:^ 

Tt§o £7c, NMDA^f*^^<hbfcH^^^UAU-^X^Afc43^T^il 
ffif SJltfe^^So 3 5K^ ^0Jtc43ViTmPrickleMSK)O^>^-yx^^ft 
25 mPrickleMe®^v^-yx©V— ^7 — tbT, 
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$iJ05iF^« (1993) pp. 362-374) #&fcn?&t)> ^Wc&^TfUJST 

-flg^ MfS^cDfSWJfPM^S, «r?©5' *^c7M5~100bp, £?£b 
< «30~50bp^^P-^DNAi VXmm bT, ADNA^-f ^ U U - 

-^•:2(Z)mS^^rc^cDl^)o ^©J;5tbTl#e»n§^n->H lOkbpJ^ii 
©5' ^^X^V^i7kT-if#^^D«b 

15 U ;£^<DniPricklem{g^<D^M^ 

m^omMmmm^U, Neural Network#(D^°n^A(http://www. fruitfl 
y. org. /sea_tools/promoter. html; Reese et al. , Biocomputing: Proceedings o 
f the 1996 Pacific Symposium, Hunter and Klein ed. , World Scientific Publ 
20 ishingCo., Singapore, (1996) ) 1>T«]T£ £ t%X%& 0 ZBK, mm 
M^M^cDlgftS/J^i&^l'Ji'^^D^'^A (http://biosci. cbs. umn. edu. /sof 
tware/proscan/promoterscan. htm; Prestridge (1995) J. Mol. Biol. 249: 923- 

32) k&ftre&D, *mw\z&\,*xm^z>z.£-t) i x%&o 

Z\<D£.olzlsX^mZtlf£, mPrickle5l^©^?iMfP®^«, In vivoXisj- 

2 5 y° x mum m^m w tBrioi e » z>(D\zmmTz>z\t*>x%z> 0 
<u#>F©iwnt> 
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*&Wte£Q. nPrickleSeil^t"SU35f>H3^ffi*Sn*. mPrickleMS 

mzimF*^ >ik rxpET f ^ -r > * w-r s £ £ ^ e> , ^ £ 43 v * r^m t *g-&-r 

U NMDAg£#£feW#bTV>5£^W£nfco f^T> mPrickleg6® 

-tZ><D\zmm-e^Z> rTIH4*«»S. mPrickleSS jtfc^f* U #> F©|wi^^^ 
^Tfciu St, BiPrickleSaKt^W^WtSSHIfcSii:, ^©^S^T 
£ c mPrickleSe*&fi#K:HJ£b&tK «fflJfiWEfc«*Jl*nfc3K!Btc 

m. Mfc7 7-yT^ X^WS^tJ: X) ^yyAlzMM^tifc^y"^ Fl¥ (J. 
Mol. Biol. 222: 301-10 (1991) ) <f*Jt$n-5. iHAIS^MHSaflfc: «t 0 

15 ^abT#fefflm^^ti'fb^%ibT^fflTn«\ £#F»gK::&lr>TPrickleS 

20 HUt pT^bSuO^Pi. MtX^nJ?§^^©_h^m»fc*fbTNMDAR, PSD- 
95, homer lb/c^D^MAPKirL#:SfflViT^aiX^>-^n^ h*ff ofejjg^S^T^ 

02H *^0DR-Prickle©y^ymia^JiD-Prickle©T5/miB^JW;i/ 
T CD Jt^ $ 0 "C $> S = 
25 H3tt, 02©^#^^T|glT&^)c 

H4tt, Prickle7 7$U-WT©F^^>*jfi*JtlliEt-*«a:HT**c 
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ffi£VfcU&&7n*?o Hs:fcK XP : 77U*7^^x;k Di^a^^aW, 

i5H R-Prickleoo^y b<D#&il:^^l)ffiiM^ST?It^§o 
5 06H R-Prickle©^>y MK^*tt**HllfiF*3^*^t"^*T&*- H:*^ 
*-K SPM:v-^-^XJM^K^ PSD-S1:0. 5%TritonX-100^§'l4SPM, PSD-P1: 0. 
5%TritonX-100^RIM4SPM, PSD-S2: l%TritonX-100TJIi£&SPM, PSD-P2: l%Trit 
onX-10(flFJ&tt:SPM. 

10 5. P:^5/K S:±fflf, Triton:TritonX-100, DOC ix^^n h U # 
Ac 

-So 

15 

20 m^yh (0*t^XJk>-f^t) ©^JMDPSD^BS:, Satoh et al. © 
(Satoh et al. (2002) "Identification of activity-regulated proteins 
in the postsynaptic density fraction." Genes Cells. 7: 187-97) iztit^TM 
ILL 

25 PSD£)#!& (scaffolding) #T^ilg63tteu «HIfi#»*©4J J ?*^9S«»^ 
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#e,n/bPSDia^lc2%©TritonX-114(NacalaiTes(iue 355-22CP) 196, 000 

LT, NMDAg^#:, PSD-95, homer lb/c (TOS6J€;PDZltll§-£i F >§Mb, 
5 f^IltS^;V^ 5 >MIB#5i:{i(DC-^^#MW^^-&) , MAP (mitogen-activated 
protein)^- if ^^T^mf* (Santa cruz (C-29) SC-1467; Transduction labo 
ratories, P43520; Santa cruz (C-16) SC-8923; Transduction laboratories, E 
17120) ^t^iX^>'7'n7 h^ffofeo ^(Dm^ TritonX-114^^'IW 

wzMm&wsmj&ft^&i&misT^z z. tmmvtc (01). 

10 [§feWJ3] TritonX-1114^ttil^©^itR^|WI^ 

mmm 2 ©Tr i t onx- 1 u^m&mft £ 2 <=> \z mmm 1 2u^mm &stsmm.-c*i 

mitV, MonoQ^^A (Amersham Pharmacia Biotech) tU)-Vk(E~£ftmhtz'&, 
ig^-feS:^xX^>-^n^ h£ff 0^0 ^xX^^n^ Mcite, PSD-95£rt#: 
(Transduction laboratories, P43520) , GluR2/3iri#: (Chemicon MAB397) , Homer 

15 lb/ciftf* (Santa cruz (C-16) SC-8923), T ^ (Chemicon MAB 1501) , ^ 
o.-^U >*tl# (Chemicon MAB380), NMDARtaf* (Santa cruz (C-29) SC-1467) ^r^B 
V^feo ^©^H, jtmP^©17^e»24(D^^^>'3 >^PSD-95tHomerlb/c^^ 
tlWfcOT, £©Pi# 10%T^U;i/T5 F^I/^rfflV^clD-PAGET^- 
ilb^Co PAGE^£l~2mmi|igT^ffiU h U y° ^ymVc^fr-otz.^ LCQ (classi 

20 c) (Thermo Finn igan*±, San Jose, CA) ^Iffl UTK*#tlT K: ^zmfeZft-DtCo 

n-2Amftiz^^nx^tctt : ?'&miz7F'r 0 
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mm 






PSD-95 

Homerlb 

SAPAP 

BEGAIN 

WAVE 




Densin-180 
Ca channel 
T-Cadherin 
Thy-1 




CaM kinase II 




Actin 
Actinin 
Tubulin 
Spectrin 

Cortactin binding protein 1 
Nerofilament-H, -M, -L 
Neurabin 1, 2 




Rim 




Ribosomal protein 




EST clone (MS733) 



mmM4\ MS733©/^En>>— tf— ^ 
mMMl\Z^xn^ntzMWfi^%(0^,T^ U — XMS733) (IMAGE consorti 
5 um) ^yn-7^bT, ^T^>^SSH^J^^n-zi>^bfeo MS733£SBB#lfc: 
^V^T©^*ia^J^^b(SH^J#^:2), ^-^^-Xit-^(GenBank; blast s 
earch) ^rff -o /to 

^-<Z>*gm> MS733te, D-Pricklei^23%©ffi|Wltt^^bfc 0 *MS733S 
SH^y hprickle(R-Prickle) t^bfec D-Prickle <hR-Prickle(D75 J Wt 
10 E5>Jl^^*J*«^fe<S**BI2^^"r. D-Prickle©7^yHK^J£Ba#l 
#■*§■: 3, R-Prickle©75yHE^I&E^##:lK:^*r. *§i§W©R-Prickle«847 
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TV>S (02RtX3) c £©£5&*S5t«, Prickled x 5 U -KTft< ^#2*1T^ 
& (H3) o 

mmm) R-Prickle©&m#?i3 
9y hC^O^^x^-h (20Mg®6«) fc*tU SDS-PAGB«, irtPrickl 

if, ittt^^h (B*txxjky-i^t) £ i^x^;i/x-^;i/T-« b , p 

-h£800x g , 10#ffl3fri>U yx^- b t btf I bfc. 

10 m PrickleCDT5y|l365-618^36©IK^SGSTMl'&SeiC2:bT»3®$^ 

C7tJ-^tftjliL»*^b, Ty4~=r4 -mm*ft v>*ftPrickle#t#£ UT'Jxx^ 

>y*Dyhl:ffl^fc. M^:tn;f*0^^)ii«> Ohtsuka^ (Ohtsuka et al. 
(2002) "Cast: a novel protein of the cytomatrix at the active zone of sy 

napses that forms a ternary complex with RIM1 and munc 13-1." J. Cell Biol. 
15 158: 577-90) ^oTffofco m\Z&\,*X2*<Drt>\*ifim&*>nit 

(04) o SI^M^Siirfc^, v^^lSi&Stlfeo 

R-P r i ckl e UM \zWl < b T V> S 21 <h $ tl/t . 

[HWJ6] R-PricklelK^y bIKk::j3tt£*ffll&l*a$W& 
Subcellular^® (10 MgMSM) £SDS-PAGEbfc^> S£R-Prickletft#*fflViT^7 
20 IX^>7'D7 h^ffofeo subcellular^]®©!!®^ 0htsuka£>©yj?£ (Ohtsu 

ka et al. (2002) "Cast: a novel protein of the cytomatrix at the active z 

one of synapses that forms a ternary complex with RIM1 and munc 13-1." J. 

Cell Biol. 158: 577-90) iC^oTffofeo R-Prickle«NMDA§«#£: 

mmz?smw\z3k<mmhx^fr (05) „ 

25 mmmi] R-Prickle©a»fb 

y A\z, pftt (1%CHAPS (NacalaiTesQue) ) , (1%NP40 (NacalaiTesQue) , 
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l%Triton-X100 (NacalaiTesque) ) > &lPf 3" (1%SDS (NacalaiTesaue) , 1%D0 
C(NacalaiTesaue)) cD^MIt^J^fflViTR-PricklecDpJ^b^ffo/to R-Prickle 
Ohtsuka (Ohtsuka et al. (2002) "Cast: a novel protein o 

f the cytomatrix at the active zone of synapses that forms a ternary comp 
5 lex with RIM1 and munc 13-1." J. Cell Biol. 158: 577-90) CfoTlfofco 
st<D-m$k, R-Pricklete, CHAPS, NP-40^TritonX-1007?«S hfvE^m^n 

tot, R-?Tick\e\^^^m^<Dmm^mzm<^vx^^z\tf)^m^n 

10 \$mm\ R-Prickle»^^P^^43^§^JJ 

R-Prickle©^y h^mfrZiti^miO^-COim^mz&tf&^y bMU<D 
jJ^Ev?*— h £SDS-PAGEbfco 

15 h^tfofco R-Pricklete> P14T^§St^t?-^ fcjiTS Z t^ofc 

(07) o 

mmmsi wftmmnmmm n § R-Pr i cki e © m& 

irLR-PrickleifL^^fflV^T, h^^Mf^^^^^^R-Prickle©^^ 
Zmihtzo #11280 B©»I1&&IIIJ£U v't^iiOT-jj-'efeSv'ty 

20 b7^yX active zone© V— T&&Bassoon, ^t^XtiO^-*-T 
SSPSD-gB^O^^-fe^ffofe (Ohtsuka et al. (2002) "Cast: a novel protei 
n of the cytomatrix at the active zone of synapses that forms a ternary c 
omplex with RIM1 and munc 13-1." J. Cell Biol. 158: 577-90) (08) „ R-Prick 
letZ.nbW—X-om&fotete— «rfc:PSD-95£<fc< — m.VT^raZh 

25 fr£>> R-Pricklete, ytyxMt^fttS £ 
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TSjtte^ mPrickle*^#»#3nfc. mPrickleM6Kte, ^Wc&^T 

5 T#£ 0 Sfc, #*&Se«tbT^ie.nSPSD-95ij|g^TSC:t^$n, PSD-9 
5CD«|»fc5pJfflTSilt*>'T?^S- $6{c> mPrickle^t* Sta^^ffiViTmPrick 
l e £ £#F»g 0 M $ * 5 £NMDAS^# >b —It fcJ5fc» $ tlS H £ 6 , NMD AS § 
F 9 V tf^V -~>X^A^43^TmPrickle£fiJfflT£ £ tifi 

6 K * teitfc^ * ffl ^ 5/ ^ y X £> £ ©fgijl • £*fetfr * £ i: te, SBUft, 
*>Sg£JBfc>*lSo fLT, mPrickle&ffJMbfc^er, $5*#©^ 
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1 . ni?LSjt(Prickle^eK^3- KfS (1) ~ (4) (DWtmmWfr ZMIR 
5 (DSB^J##:l©T5yBIIB^*3-F*r«*lfeK^ *fc«R#ifei2?!lfc:*B 

(2) IB#J#^:2©«KIB#U £fc«^ME3&Jk:ffi*&«fc:ia?!l 

(3) lB«-*t : 1©75 7 miS^iJ H*^TlfU< M (D T ^ J mtfitK^ # 

io mmmmzmffimtemm 

(4) ifB (2) (DmmzMvxx h u > h&iffTT/M' y u ^ 

3 . »^llB«c©# U ^ # H 2 fBH©^ 
15 ^M:fe»o 

4. it^iiB«©#u ^ u*7- \*&mmT%xm&'£&. * 

^WHIiiDn- HSn^HtfLl&WPrickleaeR^jRjfi-rs^as. 

20 6 . m&mmWKDtf u * ? f k <fc o 3— f £n&^ u f\ 
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[Li MSKTIHK- 

lBrpHrtpl tqi SYLQKI P TLPRHFSPSG QGLATPPALG 



SGGMGLPSSS SASALYAAQA AAGI LPTSPL PLQRHQQYLP PHHQQHPGAG 
MGPGPGSGAA AGPPLGPQYS PGCSANPKYS NAQLPPPPHH HHQLSPALST 



F| fASt 

HHP AGGTSSASAH APFLGGPHMg M^(|h 
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SEQUENCE LISTING 

<110> Eisai Co., Ltd. 

<120> mammalian Prickle genes 

<130> E1-A0207P 

<150> JP 2002-346447 
<151> 2002-11-28 

<160> 3 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 847 • 
<212> PRT 

<213> Rattus norvegicus 
<400> 1 

Met Val Thr Val Met Pro Leu Glu Met Glu Lys Thr He Ser Lys Leu 
15 10 15 



Met Phe Asp Phe Gin Arg Asn Ser Thr Ser Asp Asp Asp Ser Gly Cys 
20 25 30 
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Ala Leu Glu Glu Tyr Ala Trp Val Pro Pro Gly Leu Lys Pro Glu Gin 
35 40 45 

Val His Gin Tyr Tyr Ser Cys Leu Pro Glu Glu Lys Val Pro Tyr Val 
50 55 60 

Asn Ser Pro Gly Glu Lys Leu Arg He Lys Gin Leu Leu His Gin Leu 
65 70 75 80 

Pro Pro His Asp Asn Glu Val Arg Tyr Cys Asn Ser Leu Asp Glu Glu 
85 90 95 

Glu Lys Arg Glu Leu Lys Leu Phe Ser Asn Gin Arg Lys Arg Glu Asn 
100 105 110 

Leu Gly Arg Gly Asn Val Arg Pro Phe Pro Val Thr Met Thr Gly Ala 
115 120 125 

.lie Cys Glu Gin Cys Gly Gly Gin He Lys Gly Gly Asp He Ala Val 
130 135 140 

Phe Ala Ser Arg Ala Gly His Gly He Cys Trp His Pro Pro Cys Phe 
145 150 155 160 

He Cys Thr Val Cys Asn Glu Leu Leu Val Asp Leu He Tyr Phe Tyr 
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165 170 175 

Gin Asp Gly Lys lie Tyr Cys Gly Arg His His Ala Glu Cys Leu Lys 
180 185 190 

Pro Arg Cys Ala Ala Cys Asp Glu lie lie Phe Ala Asp Glu Cys Thr 
195 200 205 

Glu Ala Glu Gly Arg His Trp His Met Arg His Phe Cys Cys Phe Glu 
210 215 220 

Cys Glu Thr Val Leu Gly Gly Gin Arg Tyr lie Met Lys Glu Gly Arg 
225 230 235 240 

Pro Tyr Cys Cys His Cys Phe Glu Ser Leu Tyr Ala Glu Tyr Cys Asp 
245 250 255 

Thr Cys Ala Gin His lie Gly lie Asp Gin Gly Gin Met Thr Tyr Asp 
260 265 270 

Gly Gin His Trp His Ala Thr Glu Asn Cys Phe Cys Cys Ala His Cys 
275 280 285 



Lys Lys Ser Leu Leu Gly Arg Pro Phe Leu Pro Lys Gin Gly Gin lie 
290 295 300 
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Phe Cys Ser Arg Ala Cys Ser Ala Gly Glu Asp Pro Asn Gly Ser Asp 
305 310 315 320 

Ser Ser Asp Ser Ala Phe Gin Asn Ala Arg Ala Lys Glu Ser Arg Arg 
325 330 335 

Ser Ala Lys lie Gly Lys Asn Lys Gly Lys Thr Glu Glu Thr Met Leu 
340 345 350 

Asn Gin His Ser Gin Leu Gin Val Ser Ser Asn Arg Leu Ser Ala Asp 
355 360 365 

Val Asp Pro Leu Ser Val Gin Met Asp Leu Leu Ser Leu Ser Ser Gin 
370 375 380 

Thr Pro Ser Leu Asn Arg Asp Pro He Trp Arg Ser Arg Asp Glu Pro 
385 390 395 400 

Phe His Tyr Gly Asn Lys Met Glu Gin Asn Gin Ser Gin Ser Pro Leu 
405 410 415 

Gin Leu Leu Ser Gin Cys Asn lie Arg Thr Ser Tyr Ser Pro Gly Gly 
420 425 430 



Gin Ala Ala Gly Ala Gin Pro Asp Met Trp Ala Lys His Phe Ser Asn 
435 440 445 
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Pro Lys Arg Ser Ser Ser Met Ala Leu Lys Gly His Gly Gly Ser Phe 
450 455 460 

He Gin Glu Cys Arg Glu Asp Tyr Tyr Pro Gly Arg Leu Met Ser Gin 
465 470 475 480 

Glu Ser Tyr Ser Asp Met Ser Ser Gin Ser Phe Ser Glu Thr Arg Gly 
485 490 495 

Ser He Pro Val Pro Lys Tyr Glu Glu Glu Glu Glu Glu Glu Glu Glu 
500 505 510 

Glu Gly Gly He Ser Thr Gin Gin Cys Arg Pro Arg Arg Pro Leu Ser 
515 520 525 

Ser Leu Lys Tyr Thr Glu Asp Met Thr Pro Thr Glu Gin Thr Pro Arg 

530 535 540 

Gly Ser Met Glu Ser Leu Ala Leu Ser Asn Ala Thr Gly Leu Ser Ala 
545 550 555 560 

Glu Gly Gly Ala Lys Arg Gin Glu His Leu Ser Arg Phe Ser Met Pro 
565 570 575 

Asp Leu Ser Lys Asp Ser Gly Met Asn Val Ser Glu Lys Leu Ser Asn 
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580 585 590 

Met Gly Thr Leu Asn Ser Ser Met Gin Phe Arg Ser Ala Glu Ser Val 
595 600 605 

Arg Ser Leu Leu Ser Ala Gin Gin Tyr Gin Glu Met Glu Gly Asn Leu 
610 615 620 

His Gin Leu Ser Asn Pro Leu Gly Tyr Arg Asp Leu Gin Ser His Gly 
625 630 635 640 

Arg Met His Gin Ser Phe Asp Phe Asp Gly Gly He Ala Ser Ser Lys 
645 650 655 

Leu Pro Gly Gin Glu Gly Val His He Gin Pro Met Ser Glu Arg Thr 
660 665 670 

Arg Arg Arg Thr Thr Ser Arg Asp Asp Asn Arg Arg Phe Arg Pro His 
675 680 685 

Arg Ser Arg Arg Ser Arg Arg Ser Arg Ser Asp Asn Ala Leu His Leu 
690 695 700 



Ala Ser Glu Arg Glu Val He Ala Arg Leu Lys Asp Arg Pro Pro Leu 
705 710 715 720 
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Arg Ala Arg Glu Asp Tyr Asp Gin Phe Val Arg Gin Arg Ser Phe Gin 
725 730 735 

Glu Ser Met Gly Gin Gly Ser Arg Arg Asp Leu Tyr Ser Gin Cys Pro 
740 745 750 

Arg Thr Val Ser Asp Leu Ala Leu Gin Asn Ala Phe Gly Glu Arg Trp 
755 760 765 

Gly Pro Tyr Phe Thr Glu Tyr Asp Trp Cys Ser Thr Cys Ser Ser Ser 
770 775 780 

Ser Glu Ser Asp Asn Glu Gly Tyr Phe Leu Gly Glu Pro lie Pro Gin 
785 790 795 800 

Pro Ala Arg Leu Arg Tyr Val Thr Ser Asp Glu Leu Leu His Lys Tyr 
805 810 815 

Ser Ser Tyr Gly Val Pro Lys Ser Ser Thr Leu Gly Gly Arg Gly Gin 
820 825 . 830 

Leu His Ser Arg Lys Arg Gin Lys Ser Lys Asn Cys He He Ser 
835 840 . 845 



<210> 2 
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<211> 3385 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> (403). . (2943) 
<400> 2 

gaattcggca cgaggtttag aggagaaggg ttcttgagaa gacaattcca ggactcaggc 60 

aggcctagaa caagggcaca agtcgcactc tctggcttgg tggatctcta gcagggtctg 120 

ctttcaggga gggcgttctc tcggagggaa tgcaaaagaa gaccggtttg ggtttgagcc 180 

tgctgcctgc ctccggaagg gctcagattc gcagagactc tgtaaaggag atgtttgggc 240 

tgcctggggt cctgcttgca ttttctggta ccagctccag ggggaaagtg aactggggca 300 

actgaccaga tcaagactcg gtggcggctt cttctaaagc ttcgcggctc atcctctagg 360 

aggaagatct gcctgcactg caagtgtccc caggaggagc ac atg gtg aca gtg 414 

Met Val Thr Val 
1 

atg ccg ctg gag atg gag aag acc att age aag etc atg ttt gac ttc 462 
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Met Pro Leu Glu Met Glu Lys Thr He Ser Lys Leu Met Phe Asp Phe 

5 10 15 20 

cag agg aat tea acc tea gat gac gac teg ggc tgt get ttg gaa gaa 510 

Gin Arg Asn Ser Thr Ser Asp Asp Asp Ser Gly Cys Ala Leu Glu Glu 

25 30 35 

tat gee tgg gtc ccc ccg ggg ctg aag cct gag cag gtg cac cag tat 558 

Tyr Ala Trp Val Pro Pro Gly Leu Lys Pro Glu Gin Val His Gin Tyr 
40 45 50 

tat age tgc etc cca gaa gag aaa gtt ccc tat gtc aac age cct gga 606 

Tyr Ser Cys Leu Pro Glu Glu Lys Val Pro Tyr Val Asn Ser Pro Gly 
55 60 65 

gag aaa ttg cga ate aag cag eta ctg cac cag ctg cca ccc cac gac 654 
Glu Lys Leu Arg He Lys Gin Leu Leu His Gin Leu Pro Pro His Asp 
70 75 80 



aat gag gtt egg tat tgc aac tec ctg gac gag gag gag aag egg gag 702 
Asn Glu Val Arg Tyr Cys Asn Ser Leu Asp Glu Glu Glu Lys Arg Glu 
85 ' 90 95 100 



ctg aag ctg ttc age aac cag agg aaa cgt gag aac ctg ggc cga ggc 
Leu Lys Leu Phe Ser Asn Gin Arg Lys Arg Glu Asn Leu Gly Arg Gly 
105 110 115 



750 



WO 2004/048573 PCT/JP2003/015223 



10/2 4 



aat gtc agg ccc ttc ccc gtc acc atg aca ggg get att tgc gaa cag 
Asn Val Arg Pro Phe Pro Val Thr Met Thr Gly Ala He Cys Glu Gin 
120 125 130 



798 



tgt gga ggt cag att aag ggc ggc gac ate get gtg ttt gca tea cgt 
Cys Gly Gly Gin lie Lys Gly Gly Asp He Ala Val Phe Ala Ser Arg 
135 140 145 



846 



get ggc cat ggc ate tgc tgg cat cca cca tgc ttt ata tgc aca gtc 
Ala Gly His Gly He Cys Trp His Pro Pro Cys Phe He Cys Thr Val 
150 155 160 



894 



tgc aat gag ctt ctg gtt gac ctg ate tac ttt tac caa gat ggg aag 
Cys Asn Glu Leu Leu Val Asp Leu He Tyr Phe Tyr Gin Asp Gly Lys 
165 170 175 180 



942 



ate tac tgt ggc agg cac cat get gag tgc ctg aag ccg cgc tgt gca 
lie Tyr Cys Gly Arg His His Ala Glu Cys Leu Lys Pro Arg Cys Ala 
185 190 195 



990 



gee tgt gat gag ate ate ttt gca gat gag tgc aca gag get gaa gga 
Ala Cys Asp Glu He He Phe Ala Asp Glu Cys Thr Glu Ala Glu Gly 
200 205 210 



1038 



cga cat tgg cac atg aga cac ttc tgc tgc ttc gag tgt gag acg gtg 



1086 



WO 2004/048573 



PCT/JP2003/015223 



11/2 4 

Arg His Trp His Met Arg His Phe Cys Cys Phe Glu Cys Glu Thr Val 
215 220 225 

ctg ggg ggc cag cgc tac ate atg aag gag gga aga ccc tac tgc tgt 1134 
Leu Gly Gly Gin Arg Tyr He Met Lys Glu Gly Arg Pro Tyr Cys Cys 
230 235 240 

cac tgc ttt gag tec ctg tat gca gaa tat tgt gac acc tgt gec caa 1182 
His Cys Phe Glu Ser Leu Tyr Ala Glu Tyr Cys Asp Thr Cys Ala Gin 
245 250 255 260 

cat ata gga att gac caa ggt caa atg acc tat gac ggc caa cac tgg 1230 
His He Gly He Asp Gin Gly Gin Met Thr Tyr Asp Gly Gin His Trp 
265 270 275 

cat get acg gag aac tgt ttc tgc tgt get cat tgt aag aag tct etc 1278 
His Ala Thr Glu Asn Cys Phe Cys Cys Ala His Cys Lys Lys Ser Leu 
280 285 290 

ctg ggg egg cca ttc etc ccg aag caa ggc cag ata ttc tgc tea egg 1326 
Leu Gly Arg Pro Phe Leu Pro Lys Gin Gly Gin He Phe Cys Ser Arg 
295 300 305 

gee tgt agt get ggg gag gac ccc aat ggc tct gac tea tct gat tea 1374 
Ala Cys Ser Ala Gly Glu Asp Pro Asn Gly Ser Asp Ser Ser Asp Ser 
310 315 320 
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gcc ttc cag aat gcc aga gcc aag gag tct cgc cgc agt gcc aaa att 1422 

Ala Phe Gin Asn Ala Arg Ala Lys Glu Ser Arg Arg Ser Ala Lys He 
325 330 335 340 

ggc aag aac aag ggc aaa aca gag gaa acc atg ctg aac cag cac age 1470 
Gly Lys Asn Lys Gly Lys Thr Glu Glu Thr Met Leu Asn Gin His Ser 
345 350 355 

cag ctg cag gtg agt tct aac egg etc tea get gat gtg gac ccc ctg 1518 
Gin Leu Gin Val Ser Ser Asn Arg Leu Ser Ala Asp Val Asp Pro Leu 
360 365 370 

tea gtg cag atg gat etc etc age ctg tec age cag acg ccc age etc 1566 
Ser Val Gin Met Asp Leu Leu Ser Leu Ser Ser Gin Thr Pro Ser Leu 
375 380 385 

aac egg gac ccc att tgg agg age egg gat gag ccc ttc cat tac ggg 1614 
Asn Arg Asp Pro He Trp Arg Ser Arg Asp Glu Pro Phe His Tyr Gly 
390 395 400 

aac aag atg gag cag aac caa tec cag agt cct ttg cag etc etc age 1662 
Asn Lys Met Glu Gin Asn Gin Ser Gin Ser Pro Leu Gin Leu Leu Ser 
405 410 415 420 

cag tgc aac ate aga acg tec tac agt cca gga ggg cag gca gca gga 1710 
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Gin Cys Asn lie Arg Thr Ser Tyr Ser Pro Gly Gly Gin Ala Ala Gly 
425 430 435 

gcc cag cct gac atg tgg gcc aag cac ttc age aac ccc aag aga age 1758 
Ala Gin Pro Asp Met Trp Ala Lys His Phe Ser Asn Pro Lys Arg Ser 
440 445 450 

tea tea atg gcc ctg aag ggg cac ggt ggc agt ttt ate cag gaa tgt 1806 
Ser Ser Met Ala Leu Lys Gly His Gly Gly Ser Phe lie Gin Glu Cys 
455 460 465 

cgt gag gac tat tac cca ggg agg ctg atg tec cag gag age tac age 1854 
Arg Glu Asp Tyr Tyr Pro Gly Arg Leu Met Ser Gin Glu Ser Tyr Ser 
470 475 480 

gat atg tct age caa age ttt agt gaa ace cga ggc age ate ccg gtt 1902 
Asp Met Ser Ser Gin Ser Phe Ser Glu Thr Arg Gly Ser He Pro Val 
485 490 495 500 

ccc aag tat gag gag gag gag gag gag gag gag gaa gaa ggt ggc ata 1950 
Pro Lys Tyr Glu Glu Glu Glu Glu Glu Glu Glu Glu Glu Gly Gly lie 
505 510 515 



tct ace cag cag tgc egg ccc egg cgt cca etc age tec ctg aaa tac 
Ser Thr Gin Gin Cys Arg Pro Arg Arg Pro Leu Ser Ser Leu Lys Tyr 
520 525 530 



1998 



WO 2004/048573 



PCT/JP2003/015223 



1 4/2 4 

aca gag gac atg aca ccc aca gaa cag act cct cgt ggc tct atg gaa 2046 
Thr Glu Asp Met Thr Pro Thr Glu Gin Thr Pro Arg Gly Ser Met Glu 
535 540 545 

tea ctg gee ctg tea aat gca aca ggc ctg tct get gaa ggt ggt gee 2094 
Ser Leu Ala Leu Ser Asn Ala Thr Gly Leu Ser Ala Glu Gly Gly Ala 
550 555 560 

aag cgc cag gag cac eta tec egg ttt tec atg cct gac etc age aaa 2142 
Lys Arg Gin Glu His Leu Ser Arg Phe Ser Met Pro Asp Leu Ser Lys 
565 570 575 580 

gac tct gga atg aat gtc teg gaa aag ctg age aac atg ggc act etc 2190 
Asp Ser Gly Met Asn Val Ser Glu Lys Leu Ser Asn Met Gly Thr Leu 
585 590 595 

aac tec tea atg caa ttc agg age gca gag tct gtc cgc age eta ctg 2238 
Asn Ser Ser Met Gin Phe Arg Ser Ala Glu Ser Val Arg Ser Leu Leu 
600 605 610 

tct gcg caa cag tac cag gag atg gag gga aac ctt cac cag etc age 2286 
Ser Ala Gin Gin Tyr Gin Glu Met Glu Gly Asn Leu His Gin Leu Ser 
615 620 625 

aac ccc ctg ggg tac agg gac eta cag tec cat gga agg atg cac cag 2334 
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Asn Pro Leu Gly Tyr Arg Asp Leu Gin Ser His Gly Arg Met His Gin 
630 635 640 

age ttt gat ttt gat ggc ggc ata gcg age age aag eta cca ggg cag 2382 
Ser Phe Asp Phe Asp Gly Gly He Ala Ser Ser Lys Leu Pro Gly Gin 
645 650 655 660 

gaa ggt gtt cac ate cag ccc atg agt gag cgc ace egg agg aga act 2430 
Glu Gly Val His lie Gin Pro Met Ser Glu Arg Thr Arg Arg Arg Thr 
665 670 675 

act tec agg gat gac aac cgc cgc ttc cgc cct cac egg tec agg agg 2478 
Thr Ser Arg Asp Asp Asn Arg Arg Phe Arg Pro His Arg Ser Arg Arg 
680 685 690 

tec cga cgc tea cgt tea gac aac gee ctg cac eta gee age gag egg 2526 
Ser Arg Arg Ser Arg Ser Asp Asn Ala Leu His Leu Ala Ser Glu Arg 
695 700 705 

gaa gtc ate get egg ttg aag gat agg ccc cct ctg aga gee agg gag 2574 
Glu Val lie Ala Arg Leu Lys Asp Arg Pro Pro Leu Arg Ala Arg Glu 
710 715 720 

gac tat gac cag ttc gtg cgc caa cgc agt ttt cag gag age atg ggg 2622 
Asp Tyr Asp Gin Phe Val Arg Gin Arg Ser Phe Gin Glu Ser Met Gly 
725 730 735 740 
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cag ggt tec egg egg gat ctg tac age cag tgt ccc agg act gtg tea 2670 

Gin Gly Ser Arg Arg Asp Leu Tyr Ser Gin Cys Pro Arg Thr Val Ser 

745 750 755 

gac ctg get ttg cag aat gee ttt ggg gaa cga tgg gga ccc tac ttc 2718 

Asp Leu Ala Leu Gin Asn Ala Phe Gly Glu Arg Trp Gly Pro Tyr Phe 
760 765 770 

acg gag tat gat tgg tgc tec acc tgc tec tec tct tea gag tec gac 2766 

Thr Glu Tyr Asp Trp Cys Ser Thr Cys Ser Ser Ser Ser Glu Ser Asp 
775 780 785 

aat gag ggc tac ttc eta gga gaa ccc ate ccc cag cca gee cgc eta 2814 

Asn Glu Gly Tyr Phe Leu Gly Glu Pro lie Pro Gin Pro Ala Arg Leu 
790 795 800 

cga tat gtc aca agt gat gag etc ctg cac aag tac age tct tac ggt 2862 

Arg Tyr Val Thr Ser Asp Glu Leu Leu His Lys Tyr Ser Ser Tyr Gly 
805 810 815 820 

gtc ccc aaa tec tec acc tta ggt ggc aga gga cag ttg cac age agg 2910 

Val Pro Lys Ser Ser Thr Leu Gly Gly Arg Gly Gin Leu His Ser Arg 

825 830 835 

aaa aga cag aag age aaa aac tgt ate att teg taatgtgatg gtggttgggg 2963 
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Lys Arg Gin Lys Ser Lys Asn Cys lie lie Ser 
840 845 

aatcggggag atgggagcta agaatgtaaa ctcagaaacg tgcactgttg tgaattctca 3023 

agtgctcttg gggatggttc atggaggaga gatggagaat gctctcagtt gagggaggca 3083 

aggctgcagg ttgacttggt agatacactt ggtgtcacag tttgggacgt gttaaatatg 3143 

atttgcacat ttcactttgg aaacacaggc tgtggaggcc agggtaggtc atgtcctttc 3203 

caaggtggag tggccattaa ccagatgaca cactgtaacc tgctcactta tattctttct 3263 

ggttctcttc cttttaggat cccttttcca gtaaatactt tattagccag gaccccagac 3323 

taagttattt acatgttcat tgtaaatgca atgtaaatga gagttctgat aaaatatttt 3383 

tg 3385 



<210> 3 
<211> 963 
<212> PRT 

<2 1 3> Drosophila melanogaster 
<400> 3 
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Met Asp Thr Pro Asn Gin Met Pro Val Glu Leu Glu Arg Pro lie Ser 
15 10 15 

Arg Thr Pro Leu Thr Gin lie Ser Tyr Leu Gin Lys He Pro Thr Leu 
20 25 30 

Pro Arg His Phe Ser Pro Ser Gly Gin Gly Leu Ala Thr Pro Pro Ala 
35 40 45 

Leu Gly Ser Gly Gly Met Gly Leu Pro Ser Ser Ser Ser Ala Ser Ala 
50 55 60 

Leu Tyr Ala Ala Gin Ala Ala Ala Gly lie Leu Pro Thr Ser Pro Leu 
65 70 75 80 

Pro Leu Gin Arg His Gin Gin Tyr Leu Pro Pro His His Gin Gin His 

85 90 95 

Pro Gly Ala Gly Met Gly Pro Gly Pro Gly Ser Gly Ala Ala Ala Gly 
100 105 110 

Pro Pro Leu Gly Pro Gin Tyr Ser Pro Gly Cys Ser Ala Asn Pro Lys 
115 120 125 



Tyr Ser Asn Ala Gin Leu Pro Pro Pro Pro His His His His Gin Leu 
130 135 140 
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Ser Pro Ala Leu Ser Thr Pro Ser Pro Pro Ser Leu Leu His His Pro 
145 150 155 160 

Ala Gly Gly Thr Ser Ser Ala Ser Ala His Ala Pro Phe Leu Gly Gly 
165 170 175 

Pro His Met Asp Met Gin Arg Gin Ser His Ser Asp Asp Asp Ser Gly 
180 185 190 

Cys Ala Leu Glu Glu Tyr Thr Trp Val Pro Pro Gly Leu Arg Pro Asp 
195 200 205 

Gin Val Arg Leu Tyr Phe Ser Gin He Pro Asp Asp Lys Val Pro Tyr 
210 215 220 

Val Asn Ser Pro Gly Glu Gin Tyr Arg Val Arg Gin Leu Leu His Gin 
225 230 235 240 

Leu Pro Pro His Asp Asn Glu Val Arg Tyr Cys His Ser Leu Thr Asp 
245 250 255 

Glu Glu Arg Lys Glu Leu Arg Leu Phe Ser Thr Gin Arg Lys Arg Asp 
260 265 270 

Ala Leu Gly Arg Gly Asn Val Arg Gin Leu Met Ser Ala Arg Pro Cys 
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275 280 285 

Asp Gly Cys Asp Asp Leu He Ser Thr Gly Asp lie Ala Val Phe Ala 
290 295 300 

Thr Arg Leu Gly Pro Asn Ala Ser Trp His Pro Ala Cys Phe Ala Cys 
305 310 315 320 

Ser Val Cys Arg Glu Leu Leu Val Asp Leu He Tyr Phe His Arg Asp 
325 330 335 

Gly Arg Met Tyr Cys Gly Arg His His Ala Glu Thr Leu Lys Pro Arg 
340 345 350 

Cys Ser Ala Cys Asp Glu He He Leu Ala Asp Glu Cys Thr Glu Ala 
355 360 365 

Glu Gly Arg Ala Trp His Met Asn His Phe Gly Cys His Glu Cys Asp 
370 375 380 

Lys Gin Leu Gly Gly Gin Arg Tyr He Met Arg Glu Gly Lys Pro Tyr 
385 390 395 400 

Cys Leu His Cys Phe Asp Ala Met Phe Gly Glu Tyr Cys Asp Tyr Cys 
405 410 415 
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Gly Glu Gly lie Gly Val Asp Gin Gly Gin Met Ser His Asp Gly Gin 
420 425 430 

His Trp His Ala Thr Asp Glu Cys Phe Ser Cys Asn Thr Cys Arg Cys 
435 440 445 

Ser Leu Leu Gly Arg Ala Phe Leu Pro Arg Arg Gly Gly He Tyr Cys 
450 455 460 

Ser He Ala Cys Ser Lys Gly Glu Pro Pro Thr Pro Ser Asp Ser Ser 
465 470 475 480 

Gly Thr Gly Met Tyr Thr Thr Pro Thr Pro Pro Thr Gin Gly Val Arg 
485 490 495 

Pro His Pro Gin Ala Pro Leu Pro Ala Arg He Pro Ser Ser His Ala 
500 505 510 

Ser Ser Ser Pro Pro Met Ser Pro Gin Gin Gin Gin Gin His Gin Ala 
515 520 525 

Thr Phe Asn Gin Ala Met Tyr Gin Met Gin Ser Gin Gin Met Glu Ala 
530 535 540 



Ala Gly Gly Leu Val Asp Gin Ser Lys Ser Tyr Ala Ala Ser Asp Ser 
545 550 555 560 
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Asp Ala Gly Val Val Lys Asp Leu Glu His Gly Gly His Met Gly Gly 
565 570 575 

Gly Asp Leu Thr Asp Phe Ser Gly Gly Arg Ala Ser Ser Thr Ser Gin 
580 585 590 

Asn Leu Ser Pro Leu Asn Ser Pro Gly Asp Phe Gin Pro His Phe Leu 
595 600 605 

Pro Lys Pro Met Glu Leu Gin Arg Asp Gly Val Tyr Asn Phe Asn Glu 
610 615 620 

Met Ser Ser Asn Leu Asp Ala Ala Trp Pro Ala Lys Pro Thr Asn Ser 
625 630 635 640 

Tyr His Leu Gin Arg Gin Leu Leu Glu Asn Pro His Thr Ala Ser Met 
645 650 655 

Pro Glu Leu Ala Gly Lys Leu Val Ala Pro Pro Ala His Met Gin His 
660 665 670 

Leu Ser Gin Leu His Ala Val Ser Ser His Gin Phe Gin Gin His Glu 
675 680 685 

Tyr Ala Asp lie Val His Pro Pro Pro Pro Pro Pro Gly Glu lie Pro 
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690 695 700 

Glu Leu Pro Thr Pro Asn Leu Ser Val Ala Ser Thr Ala Leu Pro Pro 
705 710 715 720 

Glu Leu Met Gly Ser Pro Thr His Ser Ala Gly Asp Arg Ser Leu Asn 
725 730 735 

Thr Pro Met Ser Thr Gin Ser Ala Ser His Ala Pro Pro His Pro Val 
740 745 750 

Ser He Leu Ser Gly Ala Ser Ser Ser Ser Pro Met Ser Gly Glu Pro 
755 760 765 

Ala Lys Lys Lys Gly Val Arg Phe Glu Gly lie Pro Asp Thr Leu Pro 
770 775 780 

Arg Ser Arg Ser Tyr Ser Gly Asn Gly Ala Gly Thr Ser Ser Gly Gly 
785 790 795 800 

Glu Arg Glu Arg Asp Arg Asp Lys Asp Lys Glu Gly Gly Gly Arg His 
805 810 815 



Gly His Gly His Ser Ser Arg Arg Arg Arg Arg Arg Lys Ser Ser Ser 
820 825 830 
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Ser Ser Ser His His Arg Ser Gly Ser Gly His Arg Ser His Ser Thr 
835 840 845 

Thr Arg Ala Asp Thr Tyr Ala Pro Ala Gin Pro Leu Ser Ser Ser Tyr 
850 855 860 

Gin Gly Pro Pro Ser Val Leu Gin Ala Ala Asn Leu Val His Glu Ser 
865 870 875 880 

Pro Ser Arg Gin Gin Arg Glu Arg Glu Arg Glu Arg Glu Arg Lys Glu 
885 890 895 

Ser Glu Glu Ser Asp Val Cys Ser Thr Cys Ser Ser Ser Ser Ser Ser 
900 905 910 

Ser Glu Asp Tyr Met Met Met Tyr Gin Leu Pro Gin Arg Arg His Tyr 
915 920 925 

Gly Gly Val Arg Val Ser Tyr Val Pro Asn Asp Ala Leu Ala Tyr Asp 
930 935 940 

Arg Lys Arg Lys Pro Ser Glu Leu Gly Gly Asp Lys Asp Lys Asn Cys 
945 950 955 960 

He lie Ser 
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